The latest results of the measurement of the Higgs boson decaying into two photons with the full 2016 data will be presented. The analysis is performed using the dataset recorded by the CMS experiment at the LHC from pp collisions at centre-of-mass energies of 13 TeV corresponding to an integrated luminosity of 35.9 fb −1 .
Introduction
Experimental data at low and high energies are well explained by the standard model (SM) [1] [2] [3] . One of the most recent validations of the SM came from Run 1 at the LHC when a new particle consistent with the SM Higgs boson [6] [7] [8] was discovered by ATLAS [5] and CMS [4] . One of the most prominent channels used to discover the Higgs boson was the H→ γγ. The clean final state and well resolved mass peak help to overcome the low branching ratio and make this channel one of the most significant.
The latest measurements of properties of the Higgs boson in the H→ γγ channel is presented [9] . This includes the signal strength for different production modes, the effective coupling to fermions and bosons, and the effective coupling to photons and gluons. An integrated luminosity of 35.9 fb −1 at √ s = 13 TeV was recorded by the CMS detector during the 2016 LHC run period in proton-proton collisions is used in this analysis. Event categories are designed to select the Higgs production modes: vector boson fusion (VBF), associated production with a vector boson (WH, ZH), associated production with a top quark pair (ttH), as well as gluon-gluon fusion (ggH).
Analysis Strategy
The H→ γγ analysis searches for events which have two high pT photons with an invariant mass between 100 and 180 GeV. In this range there is a large irriducible background from QCD production of two photons as well as a reducible background from one or more misidentified jet fragments producing a photon candidate. With precise mass-resolution, the Higgs mass peak can be seen above the smooth background mass distribution.
In order to reduce the background from fake photons, a boosted decision tree (BDT) is trained to separate prompt photons from candidates coming from misidentified jet fragments. The performance of this BDT can be seen in the left figure 2. The largest contributor to the experimental width of the Higgs boson mass peak comes from the photon energy resolution measurement. The energy is corrected using a sample of Z→ e + e − events where the electrons shower similarly to photons. Results of these energy corrections can be seen in figure 1 .
If the vertex position is incorrectly measured by more than 1cm this has a larger effect on the Higgs mass resolution than the energy resolution of the photon. A BDT was trained to choose the correct vertex; inputs to the BDT are related to the track recoil against the diphoton system. The vertex is reconstructed within 1cm of the true vertex in 80% of events selected by this analysis as shown in the right figure 2.
Events are classified according to Higgs production mechanism, according to their mass resolution, and according to their sensitivity. A BDT was trained as an estimate of a per-event diphoton mass resolution. Events are split into 14 categories in the following order: ttHLeptonic, ttHHadronic, ZHLeptonic, WHLeptoinc, VHLeptonicLoose, 3 VBF-tagged categories, VHMET, VHHadronic, and 4 Untagged categories. Various requirement based on kinematic properties of the diphoton pair as well as additional objects in the event were used in this categorization. Parametric models for signal and background were built separately for each category. The signal models are built using simulated signal samples, taking into account correction and scale factors. The background models are taken from data where a nuisance parameter varies over a set of possible functional forms [10] .
Results
Using the techniques described in the previous section, the mass distribution of the diphoton system is shown in the right figure 4. The left figure 4 corresponds to the expected yeilds from simulation described in the previous section. The left figure 5 show the signal strength of the Higgs boson compared to the standard model for the ggH, ttH, VBF, and VH production modes. The cross section ratios for each process in the minimal Higgs Simplified Template Cross Section (STXS) framework from the CERN Yellow Report 4 of LHC-HXSWG [11] 
